MP 5 — lllinois James and the Castle of Doom

CS 440 — Fall 2006
RevisionRewv : 27

Assigned November 27, 2006
Due December 6, 2006
Extension

1 Objectivesand Background

The purpose of this MP is to provide the student with some égpee in logic programming. Upon completion the
student will be familiar with techniques used to search @utons in Prolog.

You are an explorer who has been locked in a strange castle.rddms are connected by passages, and the
passages are all one-way. You need to find the shortest pathtfre entry way to the exit. Figure 1 is a map. The
numbers show the length of time it takes to go from one roorhémther.
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Figure 1: Map of the Castle

There are two other constraints you need to handle. In oodgettout the back door, you need a key. Fortunately,
there is a key in the servant’s quarters, and another in thardiroom. Also, whatever you do, you cannot go thru
the alligator pond (I told you this was a strange castle!pabse you are allergic to alligators. Besides, even if you
weren'’t, they’'d eat you.
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2 Overview

Since this is an Al problem, and Prolog is an Al language, yetidk to use Prolog to find the path for you.
The filegi ven. pl , which is on the web, has the following contents:

connect ed(entrance, mai nhal | , 2) . u |connect ed(servantroom al | i gat orpond, 2).
connect ed(mai nhal | , coatroom 3). 12 |connect ed(servantroom di ni ngroom 3) .
connect ed( mai nhal | , di ni ngroom 3) . 13 |connected(alligatorpond, backdoor, 2).
connect ed(mai nhal |l ,library, 6). 14 | connect ed(backdoor, exit, 1).

connect ed( mai nhal | , bedroom 4). 15 |connected(library,billiardroom 3).
connect ed(bedroom library,5). 16 | connect ed(kitchen, billiardroom?5).
connect ed(coatroom servantroom 2). 17 | connect ed(kitchen, greenhouse, 1) .
connect ed(di ni ngroom al | i gat or pond, 2) . 18 |connected(billiardroom greenhouse, 2).
connect ed(di ni ngroom ki t chen, 4). 19 | connect ed( greenhouse, backdoor, 5) .

connect ed(di ni ngroom library, 7).

Basically, it is an encoding of the map of the castle. To usdith, start up Prolog and tygegi ven] . to "use”
the file.
Here is a sample session on host220:

% pl

Vel come to SW-Prolog (Milti-threaded, Version 5.4.7)

Copyright (c) 1990-2003 University of Anmsterdam

SW-Prol og cones with ABSOLUTELY NO WARRANTY. This is free software,
and you are welcone to redistribute it under certain conditions.

Pl ease visit http://ww. swi -prolog.org for details.

For hel p, use ?- help(Topic). or ?- apropos(Wrd).

?- [given].
% gi ven conpiled 0.01 sec, 5,784 bytes

Yes
?- connect ed(di ni ngroom X, C) .

X = al li gat orpond

c=2,;

X =library
c=17,;

X = kitchen
C=4;

No

?2-

Here we have asked Prolog which rooms we can get to from thiegiioom, and how long it takes.
For your own MP, copyi ven. pl to your own filenp7. pl and edit that.You may not change, add to, or
delete any of the connected predicates.



3 Problems

1. Thefirstthing we need is a way to see if there is a path bettveerooms. Make a predicate callpdt hf r on{ X, Y, L)
which is true whenever L is a list of rooms that form a validpiom X to Y. Example:

?- pat hf rom(mai nhal | , billiardroom P).

P = [mainhal |, bedroom library, billiardroom ;

P = [mainhal |, coatroom servantroom diningroom Kkitchen, billiardroon ;
P = [mainhal |, coatroom servantroom diningroom library, billiardroon ;
P = [mainhal |, diningroom kitchen, billiardroon] ;

P = [mainhal |, diningroom library, billiardroom ;

P =[minhall, library, billiardroom ;

No

?- pathfron(coatroomlibrary, P).

P = [coatroom servantroom diningroom Ilibrary] ;

No

?- pathfrom(X kitchen, P).

X = di ni ngroom

P = [diningroom Kkitchen] ;

X = entrance

P = [entrance, mainhall, coatroom servantroom diningroom kitchen] ;
X = entrance

P = [entrance, mminhall, diningroom kitchen] ;

X = mai nhal |

P = [mainhall, coatroom servantroom diningroom Kkitchen] ;

X = coatroom

P = [coatroom servantroom diningroom Kkitchen] ;

X = mai nhal |

P = [mainhal I, diningroom Kkitchen] ;

X = servantroom

P = [servantroom dini ngroom Kkitchen] ;

No

?-

2. Now you want to find out how long it will take to go from one mdo the other. Write a predicatest of (L, C),
which is true when C is the cost of taking the path specifiechylist L.

?- costof ([ mai nhal |, di ni ngroom ki tchen], C).



3. Asyou have seen, there can be multiple paths from one ro@ndther. Write a predicatost of | i st (P, C)
that is true when C is a list of costs corresponding to theofigiaths P.

?- costoflist([[mainhall, bedroomlibrary,billiardroom,[mainhall,library,billiardroony]
c=112, 9] ;

No

?-

4. Now we are almost ready to find out which path is shortestttine castle. We need a predicaienl i st ( X, L)
which is true when X is the minimum element of L. Hint: it midie easier to write a helper predichteql i st ( X, L)
which is true if X is less than or equal to every element in Lu¥on’t have to do this, though. If you do, be aware
that Prolog uses< instead ok=.

2- minlist(2,[3 1,2 5]).

No
2- minlist(1,[3,1,2 5]).

Yes
?- minlist(M[5,3,8,2,4]).

=2
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5. At this point you have a list of paths, and a list of how mutledsts to take each path. Write a predicate
m ncost (P, C, PL, CL) which is true if P and C hold the same position in their redgpedists, and C is the
minimum element of the list CL.

?- mncost(a,4,[s,a,q],[6,4,8]).

Yes
?- mincost(P,C[s,a,q],[6,4,8]).

P=a

Cc=4,;

No

?- mincost(P,C [[rainhal |, bedroomlibrary,billiardrooni,[mainhall,library,billiardroon
P =[minhall, library, billiardroomn
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Hint: the following predicate may be useful:

mermber 2(A B, [Al _],[8B| _]).
menber 2(A B, [ | X],[_|Y]) :- nenber2(A B X Y).

6. Now you are ready to write the search routine. Write a pegdid ndpat h( A, B, P, C) which is true when P is
the lowest cost path between A and B, with cost C. Hint: tryrigpnf i ndal | ( X, pat hf ron{mai nhal | , bi | I i ar dr oom X
and see what is put into L.

?- findpath(entrance, exit, Path, Cost).

Path = [entrance, nminhall, diningroom alligatorpond, backdoor, exit]
Cost = 10 ;

No

?2-

There! You have the shortest path between the entrance arekith Unfortunately, that path doesn’t go near a
room with a key, and further, that path also goes thru thgatthr pond.

7. Write a new predicatgoodpat h( L) which is true only if L does not contain the alligator poradd goes thru
either the servant quarters or the billiard room.

?- goodpat h([ entrance, mainhall, diningroom alligatorpond, backdoor, exit]).
No

?- goodpat h([ entrance, mainhall, diningroom backdoor, exit]).

No

?- goodpat h([ entrance, mainhall, diningroom servantroom backdoor, exit]).
Yes

Note thatgoodpat h only checks to see if there is are certain rooms in the patlogsn’t need to verify that it is
areal path.

8. Last predicate! Write a predicafté ndgoodpat h which is likef i ndpat h, but returns the minimum size path
that avoids the alligator room and goes thru one of the rooitisankey.

?- findgoodpat h(entrance, exit, Pat h, Cost).

Path = [entrance, mainhall, library, billiardroom greenhouse, backdoor, exit]
Cost = 19 ;

No

?-




Hint: this might be easier if you first write a predicateodpat hf r om

4 Getting Started and Handing In

There is a Prolog tutorial at http://www.csupomona.gdisher/www/prologtutorial/contents.html.

Also, the SWI homepage is at http://www.swi-prolog.org/.efédyou will find versions you can install on your
own computer, and instruction manuals.

Handing in will be via subversion. Please createpd subdirectory and name your fileet i d. pl , of course
substituting your own email id fanet i d.


http://www.csupomona.edu/~jrfisher/www/prolog_tutorial/contents.html
http://www.swi-prolog.org/
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